Several previous studies on morningness-eveningness have reported an association between diurnal preferences and personality traits. Eveningness has been reported to be associated with high novelty-seeking, high harm-avoidance and low self-directedness as measured by the Temperament and Character Inventory [5] . Eveningness is related to a neurotic and extroverted personality, whereas morningness is related to agreeableness and conscientiousness [6] [7] [8] [9] .
"Defense mechanism" is a psychodynamic concept that refers to an unconscious mental process that protects the self against the anxiety arising from a psychic conflicts [10] [11] [12] . Defense mechanisms are associated with many personality traits, psychological characteristics, and types of psychopathology. An immature defense style has been associated with alexithymia [13] , insecure attachment [14] , distancing/avoidance coping strategies [15] , personality disorder traits [16] , or deliberate self-harm [17] . An immature defense mechanism is more commonly found in those with anxiety, depression, and eating problems [16, 18, 19] .
Although both morningness-eveningness and defense mechanisms have been associated with personality traits or psychopathology, only one study has investigated the association between morningness-eveningness and defense mechanisms. A study of 148 medical school students reported that higher consumption and lower sublimation are associated with eveningness [20] . However, the age and the socio-cultural environment of the participants in that study are not generalizable to community subjects of various ages. Furthermore, morningness-eveningness is significantly affected by age [21] , as the circadian phase advances with the aging process after adolescence. Therefore, we need to study the association between morningness-eveningness and defense mechanisms in a community sample with a wide age range. Additionally, the associations of psychiatric variables with morningness-eveningness can differ based on sex [22] .
The objective of this study was to explore the associations between morningness-eveningness and defense mechanisms in a community-dwelling Korean sample of male and female with a wide age range. Our hypothesis was that eveningness is associated with immature personality traits and that this association differs by sex.
METHODS

Participants
Participants (≥19 years of age) were recruited from apartment buildings, churches, and public health centers and hospitals in Incheon Province, Republic of Korea, by advertisement. In total, 207 participants (122 males and 85 females, mean age 42.0±8.92 years) were recruited. No significant difference in age was observed between male and female participants (male: 43.1±8.69; female 40.41±9.06 years). The study protocol was approved by the Institutional Review Board of Gachon University of Medicine and Science, and all subjects provided written informed consent.
Instruments
The Korean version of the Horne and Östberg MorningnessEveningness Questionnaire (MEQ) was used to measure the morningness-eveningness preference of the subjects [23] . The MEQ consists of 19 items, with a higher MEQ score reflecting greater morningness. The reliability and validity of the Korean version of MEQ have been confirmed to be acceptable.
The Korean version of the Defense Style Questionnaire (DSQ) was used to assess subjects' defense styles [24] . The DSQ is a selfadministered questionnaire evaluating 16 defense styles categorized into four groups: 1) immature defenses: acting out, fantasy, projection, splitting, passive aggression, and consumption; 2) adaptive defenses: sublimation, humor, denial, and omnipotence; 3) selfinhibiting defenses: suppression, withdrawal, undoing, and reaction formation; 4) conflict-avoiding defenses: resignation and isolation.
Statistical analysis
The independent t-test was employed to compare continuous data on demographic variables, whereas the chi-square test was used to compare categorical data. The association between the MEQ score and each defense score on the DSQ was determined by Pearson's correlation analysis. As the MEQ is closely related to age [21] , a partial correlation was used after controlling for age. Additionally, as studies have reported sex differences in circadian preference and defense styles, the correlation analyses were performed separately by sex. All statistical analyses were performed using SPSS version 22 software (IBM Corp., Armonk, NY, USA).
RESULTS
The DSQ and MEQ scores of all participants are presented in Table 1 . The differences in the DSQ and MEQ scores between male and female participants are also presented in Table 1 . The mean MEQ score was significantly higher in male than in female participants (t=2.15, p=0.019).
Female participants obtained significantly higher scores for immature defenses than did male participants (t=-3.85, p<0.001). Among immature defense styles, females scored higher on acting out (t=-2.87, p<0.01), projection (t=-1.98, p=0.049), fantasy (t=3.61, p<0.001), and consumption (t=-5.26, p<0.001). Female participants also obtained higher scores for undoing (t=-3.32, p=0.001). Male participants had higher scores for sublimation (t=2.23, p=0.027).
The overall results revealed significant correlations between the MEQ and specific defense styles on the DSQ after controlling for age. The MEQ score was negatively correlated with an immature defense style (r=-0.23, p<0.01) and a self-inhibiting defense style (r=-0.14, p<0.05) after controlling for age. Among the immature defense styles, acting out (r=-0.15, p<0.05), splitting (r= -0.19, p<0.01), fantasy (r=-0.22, p<0.01), and consumption (r= -0.18, p<0.05) were negatively correlated with the MEQ score after controlling for age. Withdrawal (r=-0.22, p<0.01) and resignation (r=-0.15, p<0.05) were also negatively correlated with the MEQ score after controlling for age (Table 2) .
Differences in the associations between the MEQ and DSQ were observed between males and females. The significant association between the MEQ and the immature defense style was found only in females after controlling for age (r=-0.26, p<0.05). Splitting (r=-0.37, p<0.01) and consumption (r=-0.23, p<0.05) were negatively correlated with the MEQ score in females, but not in males. In contrast, fantasy was correlated with the MEQ score after controlling for age only in males (r=-0.24, p<0.01). Withdrawal was negatively correlated with the MEQ score in both males (r=-0.19, p<0.05) and females (r=-0.28, p<0.01) ( Table 2) .
DISCUSSION
In the current study, we found that eveningness was associated with immature and self-inhibiting defense styles in communitydwelling adults. We also found a sex difference in the association between eveningness and defense mechanisms. No previous studies have been performed on the association between morningness-eveningness and defense mechanisms in communitydwelling adults.
Consistent with our first hypothesis, eveningness was associated with the immature defense styles of acting out, splitting, fantasy, and consumption. This finding is consistent with a previous report on medical students [20] . The immature defense style is associated with inappropriate coping with impulses or drives [24] . Eveningness has been associated with difficulty with impulse control or the regulation of negative emotions [25] [26] [27] . The immature defense style of adults with eveningness may induce emotional instability or impulse control problems.
The current study also found that eveningness was associated with the withdrawal and the resignation. Both defense styles are related to avoidance from an emotionally challenging environment or interpersonal relationship. People with withdrawal or resignation may prefer nighttime activity as this involves reduced external or interpersonal stimuli. Eveningness was associated with less agreeableness in another study [28] , which supports the association of eveningness with social and emotional withdrawal.
Consistent with our second hypothesis, there were sex differences in the association between defense style and morningnesseveningness. Splitting and consumption were associated with eveningness only in female adults. Splitting, which is a defense mechanism whereby the self and/or others are experienced as either all good or all bad, is associated with unstable interpersonal relationships and/or borderline personality disorder. The sleepwake cycle of those with borderline personality disorder is reportedly delayed [29] . Consumption, which is a defense mechanism whereby food, water, or alcohol is consumed to cope with stress, is associated with problematic eating or drinking. Eveningness has also been reported to be associated with emotional eating [30] or the consumption of alcohol or caffeine [31] . The prominent association between eveningness and splitting/consumption in females might be associated with the higher prevalence of borderline personality disorder or emotional eating in females than in males. Alternatively, evening-type females might ruminate over interpersonal conflicts or eat to reduce tension during the evening.
On the other hand, eveningness was associated with fantasy only in males. The use of fantasy as a defense mechanism usually involves autistic daydreaming or the creation of imaginary scenarios in which wishes and impulses are easily fulfilled. Autistic fantasy is reportedly associated with problematic internet use [32] . The prominent association between fantasy and eveningness may be mediated by night-time internet use or addictive gaming in males.
Several limitations of this study should be mentioned. First, our sample size was small. Future studies with larger sample sizes may be needed. Second, the cross-sectional design of the current study cannot address causal relationships between defense mechanisms and morningness-eveningness. Finally, the association between biological circadian rhythms and psychological defense mechanisms cannot be completely elucidated without measuring a biological indicator of circadian rhythms, such as melatonin, temperature, or cortisol.
In conclusion, the present study suggests that eveningness is associated with more immature and more self-inhibiting defense styles in community-dwelling adults. The current study also suggests that the association between specific defense mechanisms and diurnal preferences differs in males and females.
